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atmospheric conditions. From the report of the National
Physical Laboratory for 1912 it appears that the value of the
unit derived from the Pentane lamp can now be held constant
within 0*1 per cent.
On the other hand, there are those who maintain that the
ideal standard should be an incandescent one, electrically
controlled and absolutely independent of climatic conditions.
Attempts to devise an absolute standard of this kind based
on the use of incandescent platinum have been made by Violle1
and Petavel,2 but the experimental difficulties have hitherto
proved insuperable. Experiments have also been carried out
at the Bureau of Standards with tubes containing helium gas.
Interesting results have been secured, but it is too early as yet
to judge of the practicability of such tubes as a standard.3
Of late years a great deal has been done with incandescent
electric glow-lamp standards. The use of large bulb lamps of
this kind was first described by Dr Fleming in 1902, and
such lamps were prepared by the Ediswan Company under his
supervision even earlier than this.
It is now customary to use a number of carefully aged electric
incandescent lamps, and this forms a convenient means of check-
ing the constancy of flame standards. As a result of experiments
at the Bureau of Standards, Rosa and Middlekauf believe that
the unit of light might be maintained constant for a century
by this means.4
A great advantage of the electric lamp is its portability.
Calibrated lamps have been circulated among the laboratories
in the chief European countries and the United States, and
this has proved exceedingly useful in preserving the relation
between the units of light.
A distinction should also be drawn between primary and
secondary standards. The Pentane standard is rarely used
continuously for any length of time. The usual course is to
compare it with some other lamp, which then becomes a
''secondary standard." This is used continuously and checked
at frequent intervals. In testing electric lamps one naturally
1 Compies Rendues, 1879 and 1883.
2 Proc. ftoy. Soc. London, 1899.
3 P. G-. Nutting, Bull. Bureau of Standards, Washington, Dec. 1907 and
Nov. 1912.
4 Paper read before the Am. Institution of Elec. Engineers, 1st July 1910 ;
Ilium. Eng.) London, vol. iii., 1910, p. 547.